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 CLASS : XII
 SESSION: 2023-24

MP-BOARD PATTERN QUESTION PAPER
SUBJECT: MATHEMATICS

Maximum Marks: 80           Time Allowed: 3 hours.

General Instructions: :
(i) All questions are compulsory.



(ii) Sub questions of Question Nos 1 to 5 carry 1 mark each.



(iii) Question Nos 6 to 15 carry 2 marks each.



(iv) Question Nos 16 to 19 carry 3 marks each.



(v) Question Nos 20 to 23 carry 4 marks each.



1. Choose the correct options. (1 x 6)

 

1. A relation in R is defined as : R =   3a,b : a b , then R is :

. 1. An equivalence relation 2. Symmetric, reflexive
3. Neither symmetric, nor transitive, nor reflexive 4. None of these

R R =   3a,b : a b , R  

. 1.   2.  

3.        4.  
2. Which of the following is true for matrix multiplication ?

1. Commutative law 2. Associative law 3. Both the laws 4. None of these

      

. 1.   2.   3.    4.  

3. If the function 

2kx , if x 2
f (x)

3, if x 2

 
 


is continuous at point x = 2, then find the value of k :

1.
3

k
4

 2.
1

k
2

 3.
2

k
3

 4. None of these


2kx , if x 2

f (x)
3, if x 2

 
 


 x = 2  k  :

1.
3

k
4

 2.
1

k
2

 3.
2

k
3

 4.  



2/8

4. Value of function x5-5x4 + 5x3 - 10 is maximum when x =
1. 3 2. 2 3. 1 4. 0

x5-5x4 + 5x3 - 10  x =
1. 3 2. 2 3. 1 4. 0

5.  The value of 
dx

x log x is :

1. log x 2. log (log x) 3. log x2 4. log (log x2)

dx

x log x   

1. log x 2. log (log x) 3. log x2 4. log (log x2)

6. If a b
 , then 

2

a b


is :

1. 2 2| a | | b |
 2. 2 2| a | | b |

 3. 0 4. 1

 a b


,  
2

a b


 :

1. 2 2| a | | b |
 2. 2 2| a | | b |

 3. 0 4. 1

2. Fill in the Blanks - (1 x 6)

     

1. The additive inverse of the matrix 
4 2

A
3 1

 
   

is ___________.

 
4 2

A
3 1

 
   

   ___________.

2. Differential coefficient of 2

1

x
will be __________.

2

1

x
  __________.

3. The maximum value of [x(x-1) + 1]1/3, 0 < x < 1 is ___________.

[x(x-1) + 1]1/3, 0 < x < 1 __________.

4. The value of 2

dx

4 x is __________

2

dx

4 x  __________.

5. If f(x) = 
x

0 t sin t dt, then the value of f' (x) is __________.

f(x) = 
x

0 t sin t dt,f' (x) __________.
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6. The direction cosines of vector ˆ ˆ ˆ3i 2 j 6k  are __________.

 ˆ ˆ ˆ3i 2 j 6k    __________.

3. Write True / False in the following : - (1 x 6)

   

1. 2cos-1 x = sin-1  22x 1 x

2. Addition of matrix follows commutative law.

    

3. If a particle moves in a straight line such that S = t , then its acceleration is proportional to the cube

of the velocity.

  S = t , 

 
4. The set {x : a < x < b} which consists of both a and b is called an open intervals.

{x : a < x < b} a b    
5. Distance of point (1, 0, 2) from X-axis is 1.

X-  (1, 0, 2)
6. The starting and end point of vector are collinear, it is known as unit vector.

      
4. Match the column : - (1 x 7)

Column - I Column - II

1. Range of the function 
| x 1|

f (x)
x 1





(i) 3

2. If y = tan (tan-1 x), then the value 
dy

dx
(ii) 5

3. Area bounded by curve y = 2x, (iii) 1
0 < x < 3 is

4. Area bounded by curve y = 3x2, (iv) {-1, 1}
and x = 0, x =  3 is

5. The degree of differential equation (v)  9

32
2 x

2

d y dy
x e

dx dx

 
  

 

6. If O is origin an P (3, -4), then the (vi)  27

value of OP


, when | OP |


is represented in

terms of unit vector

7. If ˆ ˆ ˆa 2i 5j 8k  
 and ˆ ˆ ˆb i 3j 7k  


, (vii)  74

then a b


 is :



4/8

    (1 x 7)

 - I - II

1. 
| x 1|

f (x)
x 1





   (i) 3

2. y = tan (tan-1 x),  
dy

dx
  (ii) 5

3. y = 2x, 0 < x < 3   (iii)

4.  y = 3x2,  x = 0, x =  3   (iv) {-1, 1}

5. 

32
2 x

2

d y dy
x e

dx dx

 
  

 
   (v) 9

6. O   P (3, -4),  OP


,   (vi)

 | OP |


  

7.  ˆ ˆ ˆa 2i 5j 8k  
  ˆ ˆ ˆb i 3j 7k  


, (vii) 74

 a b


  :

5. Write Answer in one word / sentence. (1 x 7)

   

1. Write the value of 
1 1

sin sin
3 2

       

1 1
sin sin

3 2
       

   

2. Write the value of cos-1
11 1

2sin
2 2

       
   

cos-1
11 1

2sin
2 2

       
   

 

3. What is the type of matrix A, if A' = -A?

 A' = -A,A 

4. Find the value of determinat 
x x 1

x 1 x





x x 1

x 1 x


  

5. Find the second order differential of log (log x) with respect to x.

x  log (log x)  
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6. Find the second order differential of e6x cos 3x with respect to x.

x e6x cos 3x  
7. The minimum value of 3sin 4cos  is :

3sin 4cos     

6. Find the value of 2

1 sin x
dx.

cos x


 [2]

2

1 sin x
dx

cos x


  

Or - 

Find the value of xxe dx.
xxe dx    

7. Find the unit vector in the direction of vector ˆ ˆ ˆa 2i 3j k  
 . [2]

 ˆ ˆ ˆa 2i 3j k  


   

Or - 

Find the value of 'x' for which  ˆ ˆ ˆx i j k  is a unit vector..

'x'       ˆ ˆ ˆx i j k     

8. Find  the position vector of the mid-point of the vector joining two points P (2, 3, 4) and Q (4, 1, -2).[2]
 P (2, 3, 4)  Q (4, 1, -2)    

Or - 

Find the projection of the vector ˆ ˆ ˆa 2i 3j 3k  
 on the vector ˆ ˆ ˆb i 2 j k  


.

 ˆ ˆ ˆa 2i 3j 3k  


 ˆ ˆ ˆb i 2 j k  


 

9. If 
2 3

A
1 2

 
  
 

 and 
1 0

B
1 2

 
  
 

, then find (A + B)'.  [2]


2 3

A
1 2

 
  
 

 
1 0

B
1 2

 
  
 

, (A + B)'

Or - 

If 
0 1

A
0 2

 
  
 

 and 
3 5

B
0 0

 
  
 

, then find the value of AB.


0 1

A
0 2

 
  
 

  
3 5

B
0 0

 
  
 

, AB  
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10. Differentiate xx with respect to x. [2]
xx  x 

Or - 
Check the continuity of the function f given by f (x)  = 2x + 3 at x = 1.

 f (x)  = 2x + 3  x = 1  
11. Show that the number of equivalence relation in the set {(1, 2, 3)} containing (1,2)  and (2, 1) is two.[2]

  (1,2)  (2, 1) {(1, 2, 3)}     

Or - 
Show that the function f : N   N given by f (1)  = f (2) = 1 and f (x) = x - 1 for every x > 2, is onto but
not one - one.

 x > 2  f (1)  = f (2) = 1  f (x) = x - 1 f : N   N

   

12. Express, cot-1
2

1

x 1

 
 

 
, |x| > 1 in simplest form. [2]

cot-1
2

1

x 1

 
 

 
, |x| > 1  

Or - 

Simplify the expression cos (tan-1x)  = sin 
1 3

cot
4

 
 
 

cos (tan-1x)  = sin 
1 3

cot
4

 
 
 



13. If x - y =  , then find 
dy

dx
. [2]

x - y =  ,  
dy

dx


Or - 

differentiate xe  with respect to x.

xe
  x 

14. Find the least value of a function such that the function f is given by f(x) = x2 + ax + 1 is strictly increasing
on (1, 2). [2]
a     (1, 2)  f(x) = x2 + ax + 1  

Or - 
Find the rate of chage of the area of a circle with respect to its radius r = 3 cm.

  r = 3     
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15. Find local maximum and local minimum value of the function f given by f(x)  = 3x4 + 4x3 - 12x2 + 12.[2]
f(x)  = 3x4 + 4x3 - 12x2 + 12    f    



Or - 
Find two positive numbers whose sum is 15 and the sum of whose square is miniumum .

   15       

16. Prove that if E and F are two independent events, then the events E' and F' are also independent. [3]
 E F    E'  F'  

Or - 

If A and B are mutually exclusive events and  P A B 0,   then prove that :    
   

P A
P A / A B

P A P B
 



A  B     P A B 0,         
   

P A
P A / A B

P A P B
 



17. Solve the following linear programming problem graphically : Maximise : Z = 4x + y  [3]
Subject to the constraints : x + y < 50, 3x + y < 90, x > 0, y > 0.

    : Z = 4x + y  

 : x + y < 50, 3x + y < 90, x > 0, y > 0.

Or - 
Solve the following linear programming problem graphically : Maximise Z = 5x + 2y
Subject to the constraints : x + y > 40, 2x + y < 70, x > 0, y > 0.

    : Z = 5x + 2y  

 : x + y > 40, 2x + y < 70, x > 0, y > 0.

18. Solve the differential equation : 
dy

dx
 = x logx. [3]

 : 
dy

dx
 = x logx.

Or - 
Find the general solution of the differential equation y dx  - (x + 2y2) dy = 0.

y dx  - (x + 2y2) dy = 0  

19. Find the area bounded by curve y = x2, line x = 1, x = 2 and X - axis.    [3]
y = x2,  x = 1, x = 2 X-  

Or - 
Find the area of the parabola y2 = 4ax bounded by its latus rectum.

y2 = 4ax     
20. Find the shortest distance between the following  lines :

 ˆ ˆ ˆ ˆ ˆ ˆr i 2j 3k 2i 3j 4k     


 and  ˆ ˆ ˆ ˆ ˆ ˆr 2i 4j 5k 3i 4j 5k     


    

 ˆ ˆ ˆ ˆ ˆ ˆr i 2j 3k 2i 3j 4k     


   ˆ ˆ ˆ ˆ ˆ ˆr 2i 4j 5k 3i 4j 5k     
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Or - 
Prove that following lines are intersecting :

 ˆ ˆ ˆ ˆ ˆr i j k 3i j    


 and  ˆ ˆ ˆ ˆr 4i k 2i 3k   


.

      

 ˆ ˆ ˆ ˆ ˆr i j k 3i j    


 and  ˆ ˆ ˆ ˆr 4i k 2i 3k   


.

21. Evaluate : 
4

/2

4 40

sin x
dx.

sin x cos x





 : 
4

/2

4 40

sin x
dx.

sin x cos x




Or - 

Evaluate : 
2

3

1
| x x | dx.




 : 
2

3

1
| x x | dx.




22. Differentiate the function (sin x)x + sin -1 x with respect to 'x'.

 (sin x)x + sin -1 x   'x'

Or - 

Find 
dy

dx
, if yx + xy + xx = ab.

yx + xy + xx = ab, 
dy

dx


23. Solve the following system of equation by matrix method :

   
3x - 2y + 3z = 8
2x  + y  -  z = 1
4x - 3y + 2z = 4

Or - 

If 

2 3 5

A 3 2 4

1 1 2

 
   
  

, find AA-1. 

2 3 5

A 3 2 4

1 1 2

 
   
  

, AA-1 

**********************


